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PLEASE AMEND THE SPECIFICATION AS FOLLOWS: 
Page 10 line 21 change "20" to -120--. 




PLEASE ADD CLAfMS AS FOLLOWS: 



32. An apparatus to remove echo and crosstalk interference in a 
communication system haviryg a receiver and a transmitter for 
simultaneous reception froroand transmission to a communication 
medium, said apparatus comprising: 

an adaptive correlator in communication \N\ih the communication 
medium to generate alplurality of filter coefficients each period of 
time representing echo and crosstalk interference on a signal 
received by the receiver, NA^erein the plurality of filter coefficients 
for a current time period are a NA/eighted sum of corresponding 
coefficients from a previous time period and a product of a signal 
received by the receiver during the current period and a signal 
transmitted by the transmitter delayed by a predetermined time; 
and 

a finite impulse filter in com^nunication vAih the receiver to filter the 
echo and crosstalk in accordance \A^th the plurality of filter 
coefficients generated bj( said adaptive correlator. 
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33. An apparatus according to Clai 
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32, wherein the corresponding 



coefficients from the previous tinhe period are weighted by a first 
predetermined weighing factor. I 



34. An apparatus according to Clai In 32, wherein the product of the signal 
received by the receiver during the current period and the signal 
transmitted by the transmitter delayed by the predetermined time are 
weighted by a second predetermined weighing factor. 



10 35. An apparatus according to Clainrf32, wherein said adaptive correlator 
comprises: 

a first delay circuit to delay th4 signal transmitted by the transmitter; 

a first multiplier to multiply thelsignal received by the receiver during 
the current period with an output of said first delay circuit; 

15 a second multiplier to multiply an output of said first multiplier by a first 

predetermined weighting factor; 

a first adder; 

a second delay circuit to delay an output of said first adder; and 

a third multiplier to multiply an oiltput of said second delay circuit by a 
20 second predetermined weighnng factor, 
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\A/herein said first adder adds 
output of said third multipli 
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output of said second multiplier to an 



36. An apparatus according to Clairji 
weighting factor is a quotient of 
divided by a variance of the sig lal 



35, wherein the first predetermined 
he second predetermined weighting factor 
transmitted by the transmitter. 



37. An apparatus according to Clai 
weighting factor is an inverse o1 
transmitted by the transmitter. 



38. An apparatus according to 6;|ain 
comprises: 



35, wherein the second predetermined 
a number of a group of the signals 



32, wherein said adaptive correlator 



a first delay circuit to delay thu signal transmitted by the transmitter; 

a first shifter to shift the signallreceived by the receiver during the 
current period in accordance with an output of said first delay 
circuit; 

a second shifter to shift an outpLt of said first shifter in accordance with 
a first predetermined weighting factor; 
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a first adder; 



a third shifter to shift an output of said first adder in accordance with a 
second predetermined weighting factor; 

a second adder; and 

a second delay circuit to deldy an output of said second adder, 



\A4ierein said first adder add > 



output of said second de 



wherein said second adder 



output of said second de 



adds an output of said third shifter to the 
ay circuit. 



39. An apparatus according to Clai i\ 
weighting factor is an inverse ol 
transmitter. 



an output of said second shifter to an 
ay circuit, and 



38, wherein the first predetermined 
a variance of the signal transmitted by the 



15 40. An apparatus according to Clai>ti 38, wherein the second predetermined 
weighting factor is an inverse of ^ number of groups of the signals 
transmitted by the transmitter. 



41 . A communication apparatus comprlbing: 
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a transmitter; 
a receiver; 

an adaptive correlator in communication with a communication medium 
to generate a plurality of filter coefficients each period of time 
representing echo and crosstalk interference on a signal received 
by said receiver, wherein the plurality of filter coefficients for a 
current tima period are a weighted sum of corresponding 
coefficients from a previous time period and a product of a signal 
received by said receiver during the current period and a signal 
transmitted by said transmitter delayed by a predetermined time; 
and \ 

a finite impulse filter in communication with said receiver to filter the 
echo and crosstalk Vi accordance with the plurality of filter 
coefficients generated by said adaptive correlator, 

wherein said receiver receives a signal from said finite impulse filter 
simultaneously with the transmission of a signal by said transmitter 
on the medium. \ 



42. An apparatus according to ClaimMl\ wherein the corresponding 
coefficients from the previous time peViod are weighted by a first 
predetermined weighing factor. \ 
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43. An apparatus aa ending to Claim , wherein the product of the signal 
received by said receiver during the current period and the signal 
transmitted by sand transmitter delayed by the predetermined time are 
weighted by a second predetermined weighing factor. 



44. An apparatus according to Claim 41 , wherein said adaptive correlator 
comprises: 

a first delay circuit td delay the signal transmitted by said transmitter; 

10 a first multiplier to multiply the signal received by said receiver during 

the current period with an output of said first delay circuit; 

a second multiplier to multiply an output of said first multiplier by a first 
predetermined weighf(ng factor; 

a first adder; 

15 a second delay circuit to delW an output of said first adder; and 

a third multiplier to multiply an output of said second delay circuit by a 
second predetermined weighting factor, 

wherein said first adder adds an^output of said second multiplier to an 
output of said third multiplier. 



20 
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45. An apparatus acxx)rdin 
weighting factor is a 
divided by a variance 
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to Claim 44, wherein the first predetermined 
qijotient of the second predetermined weighting factor 
the signal transmitted by said transmitter. 



5 46. An apparatus accordin 



to Clair^ 44, 



wherein the second predetermined 
weighting factor is an inverse of a number of a group of the signals 
transmitted by said transmitter. 



47. An apparatus according to iplaim 41 , wherein said adaptive correlator 
10 comprises: 

a first delay circuit to delaV the signal transmitted by said transmitter; 

a first shifter to shift the signal received by said receiver during the 
current period in accordance with an output of said first delay 
circuit; 

15 a second shifter to shift an outbut of said first shifter in accordance with 

a first predetermined weighing factor; 

a first adder; 

a third shifter to shift an output oflsaid first adder in accordance with a 
second predetermined weighting factor; 

20 a second adder; and 
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a second delay circuit to delay an output of said second adder, 

NA/herein said first adder adds an output of said second shifter to an 
output of said second delay circuit, and 

\A/herein said second adder adds an output of said third shifter to the 
output of said second delay circuit. 



48. An apparatus aocording to Claimw, \Mierein the first predetermined 
weighting factoif is an inverse of a variance of the signal transmitted by 
said transmitter 



49. An apparatuslaccording to Claim\J7, wherein the second predetermined 
weighting factor is an inverse of a number of groups of the signals 
transmitted b/ said transmitter. 



a firs^ 



a firs 



a firs 



15 50. A communication system comprising 



a first tra isceiver comprising: 



hybrid; 



transmitter in communication with said first hybrid; 



receiver; 
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a first adaptive correlator in communication said first hybrid to 
generate a first plurality of filter coefficients each period of time 
representing echo/and crosstalk interference on a signal 
received by said first receiver, VA^erein the first plurality of filter 
coefficients for a current time period are a weighted sum of 
corresponding coefficients from a previous time period and a 
product of a signal received by said first receiver during the 
current period and a signal transmitted by said first transmitter 
delayed by a predetermined time; and 

a first finite impulse fi Iter in communication with said first receiver to 
filter echo and crosstalk in accordance with the first plurality of 
filter coefficients generated by said first adaptive correlator, 

wherein said first receiver receives a signal from said first finite 
impulse filter simultaneously with the transmission of a signal by 
said first transmitter to said first hybrid; and 

a second transceiver comprising: 

a second hybrid in communication with said first transceiver via a 
communication medium; 

a second transmitter injcommunication with said second hybrid; 

a second receiver; 

a second adaptive correlator in communication said second hybrid 
to generate a secondl plurality of filter coefficients each period of 
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time representing ecl^ and crosstalk interference on a signal 
received by said second receiver, \A/herein the second plurality 
of filter coefficients |or a current time period are a weighted sum 
of corresponding coefficients from a previous time period and a 
product of a signal/received by said second receiver during the 
current period andja signal transmitted by said second 
transmitter delayed by a predetermined time; and 



a second finite impuls 
receiver to filter th 



e filter in communication with said second 



3 echo and crosstalk in accordance with the 
second plurality of filter coefficients generated by said second 
adaptive correlate, 



wherein said second 
finite impulse filter 
signal by said 



eceiver receives a signal from said second 
simultaneously with the transmission of a 
transmitter to said second hybrid. 



second 



51 . An apparatus to remove echo and crosstalk interference in a 
communication system having a receiver and a transmitter for 
simultaneous reception frorr and transmission to a communication 
medium, said apparatus comprising: 

adaptive correlating mea ns in communication with the communication 



medium for generating 



a plurality of filter coefficients each period of 



time representing echo and crosstalk interference on a signal 
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received by the receiver, wnerein the plurality of filter coefficients 
for a current time period are a weighted sum of corresponding 
coefficients from a previop time period and a product of a signal 
received by the receiver iduring the current period and a signal 
transmitted by the transmitter delayed by a predetermined time; 
and / 

finite impulse filtering meens in communication with the receiver for 
filtering the echo and crasstalk in accordance with the plurality of 
filter coefficients generated by said adaptive correlating means. 



52. An apparatus according to C aihj 51 , wherein the corresponding 
coefficients from the previous time period are weighted by the first 
predetermined weighing factor. 



53. An apparatus according to C arm 51 , wherein the product of the signal 
received by the receiver duri ig the current period and the signal 
transmitted by the transmitter delayed by the predetermined time are 
weighted by a second prede ermined weighing factor. 
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54. An apparatus accx)rding to Cljalm 51 , \A/herein said adaptive correlating 
means comprises: 

first delay means for delfeiying the signal transmitted by the transmitter; 

first multiplying means/for multiplying the signal received by the 
receiver during the current period with an output of said first delay 



means; 



second multiplying 
multiplying means 

first adding means; 

second delay means 
and 



nreans 



for multiplying an output of said first 
by the first predetermined weighting factor; 



or delaying an output of said first adding means; 



third multiplying mean s for multiplying an output of said second delay 
means by second ^redetermined weighting factor, 

wherein said first addi ig means adds an output of said second 
multiplying means to an output of said third multiplying means. 



55. An apparatus according tc > 
weighting factor is a quotient 
divided by a variance of the 



ClainTs54, wherein the first predetermined 
of the second predetermined weighting factor 
signal transmitted by the transmitter. 
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56. An apparatus according to Clairw 54, wherein the second predetermined 
weighting factor is an inverse of a /lumber of a group of the signals 
transmitted by the transmitter. 



^1, 



first shifting means for shifti 
during the current perioi 
delay means; 



second shifting means for 
in accordance with first 

first adding means; 



57. An apparatus according to ClaipiN^I , wherein said adaptive correlating 
means comprises: 



first delay means for delaying the signal transmitted by the transmitter; 



ng the signal received by the receiver 
in accordance with an output of said first 



s hifting an output of said first shifting means 
predetermined weighting factor; 



third shifting means for shining 
accordance with the sebond 



second adding means; anc 



second delay means for de 



means. 



wherein said first adding m^ans 
means to an output of sfeid 



an output of said first adding means in 
predetermined weighting factor; 



aying an output of said second adding 



adds an output of said second shifting 
second delay means, and 
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wherein said second adding/means adds an output of said third shifting 
means to the output of ^id second delay means. 



58. An apparatus according to Craim\57, wherein the first predetermined 

weighting factor is an inversf of a variance of the signal transmitted by the 
transmitter. 



59. An apparatus according to Claim\57, wherein the second predetermined 



weighting factor is an invei 
transmitted by the transmii 



SB of a number of groups of the signals 
ter. 



60. A communication apparatus comprising: 



transmitting means for 



receiving means for receiving a signal; 



adaptive correlating 
medium for generat 
time representing 
received by said receiving 
coefficients for a curlrent 



ransmitting a signal; 



means in communication with a communication 



echo 



ng a plurality of filter coefficients each period of 
and crosstalk interference on a signal 
means, wherein the plurality of filter 
time period are a weighted sum of 
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corresponding coefficient from a previous time period and a 
product of a signal received by said receiving means during the 
current period and a signal transmitted by said transmitting means 
delayed by a predetermined time; and 

finite impulse filtering means in communication with said receiving 
means for filtering the echo and crosstalk in accordance with the 
plurality of filter coefficients generated by said adaptive correlating 
means, 

wherein said receiving jneans receives a signal from said finite impulse 
filtering means simultaneously with the transmission of a signal by 
said transmitting means on the medium. 



61 . An apparatus according ti Clamri 60, wherein the corresponding 
coefficients from the previous time period are weighted by the first 
predetermined weighing fpctor. 



62. An apparatus according to Claim 60, wherein the product of the signal 



received by said receiving 
transmitted by said transnr 



means during the current period and the signal 
itting means delayed by the predetermined time 



are weighted by second pr9determined weighing factor. 
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63. An apparatus according to Claim 9O, wherein said adaptive correlating 
means comprises: 



first delay means for delayi|6g the signal transmitted by said 
transmitting means; 

first multiplying means fcji^ multiplying the signal received by said 
receiving means durpg the current period with an output of said 
first delay means; 

second multiplying meins for multiplying an output of said first 
multiplying means py the first predetermined weighting factor; 

first adding means; 

second delay means for delaying an output of said first adding means; 
and 

third multiplying medis for multiplying an output of said second delay 
means by second predetermined weighting factor, 

wherein said first acding means adds an output of said second 
multiplying means to an output of said third multiplying means. 



64. An apparatus accordinc to Claim wherein the first predetermined 

weighting factor is a quotient of the second predetermined weighting factor 
divided by a variance of the signal transmitted by said transmitting means. 
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65. An apparatus according to Claim 63, wherein the second predetermined 
weighting factor is an inverse df a number of a group of the signals 
transmitted by said transmittir/g means. 



66. An apparatus according to/Clamn 60, wherein said adaptive correlating 
means comprises: 

first delay means for djelaying the signal transmitted by said 
transmitting means; 

first shifting means for shifting the signal received by said receiving 
means during the current period in accordance with an output of 
said first delay means; 

second shifting means for shifting an output of said first shifting means 
in accordance wi|h first predetermined weighting factor; 

first adding means; 

third shifting meanslfor shifting an output of said first adding means in 
accordance witWthe second predetermined weighting factor; 



second adding mei 



ns; and 



second delay meanjs for delaying an output of said second adding 
means, 
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wherein said first adding meari$ adds an output of said second shifting 
means to an output of sap second delay means, and 

wherein said second adding means adds an output of said third shifting 
means to the output of said second delay means. 



67. An apparatus according/to Clairn 66, wherein the first predetermined 
weighting factor is an ir/verse of a variance of the signal transmitted by 
said transmitting mear 



68. An apparatus according to Claim 66, wherein the second predetermined 
weighting factor is am inverse of a number of groups of the signals 
transmitted by said transmitting means. 



69. An communicatior 



first transceiver 



system comprising: 



means comprising: 



first hybrid rjieans for combining a received signal with transmitted 
signal; 

first transmitting means for transmitting a transmitted signal to said 
first hybid means; 
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first receiving means for receiving a received signal; 

first adaptive correlating means in communication said first hybrid 
means for generating first plurality of filter coefficients each 
period of time represemting echo and crosstalk interference on a 
signal received by saia first receiving means, wherein the first 
plurality of filter coeff/cients for a current time period are a 
weighted sum of corresponding coefficients from a previous 
time period and a product of a signal received by said first 
receiving means during the current period and a signal 



transmitted by said 
predetermined time 



Irst transmitting means delayed by a 



and 



first finite impulse filtering means in communication with said first 
receiving means fc r filtering echo and crosstalk in accordance 
with the first plurality of filter coefficients generated by said first 
adaptive correlating means, 



finite impulse 
transmission of a 



first hybrid means 



second transceiver meais comprising: 



second hybrid meanp 

from said first trahsceiver 

/ 



wherein said first receiving means receives a signal from said first 
filtering means simultaneously with the 

signal by said first transmitting means to said 
; and 



for combining a received signal transmitted 
means via a communication medium 
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and a transmitted signal jfo said first transceiver means via a 
communication mediurrr 

second transmitting meai/s in communication with said second 
hybrid means; 

second receiving meailis; 

second adaptive correlating means in communication said second 
hybrid means for generating second plurality of filter coefficients 
each period of time representing echo and crosstalk 
interference on a signal received by said second receiving 



means, wherein 



current time peri 3d are a weighted sum of corresponding 



coefficients fronr 
signal received 
current period 



he second plurality of filter coefficients for a 



transmitting means delayed by a predetermined time; and 



second finite impu 
second 



accordance wi 
generated by s 



a previous time period and a product of a 
Dy said second receiving means during the 
nd a signal transmitted by said second 



se filtering means in communication with said 
receiving means for filtering the echo and crosstalk in 
h the second plurality of filter coefficients 
aid second adaptive correlating means, 



wherein said secqnd receiving means receives a signal from said 
second finite irtripulse filtering means simultaneously with the 
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transmission of a signal/by said second transmitting means to 
said second hybrid means. 



70. A method to remove echo and crosstalk interference from a received 

signal that is simultaneous received with a transmitted signal, said method 
comprising the steps of: 

a) generating a plurality of filter coefficients each period of time 
representing echo and jcrosstalk interference on the received 
signal, vvherein the plu ality of filter coefficients for a current time 
period are a weighted sum of corresponding coefficients from a 
previous time period and a product of the received signal during the 
current period and a transmitted signal delayed by a predetermined 
time; and I 

b) finite impulse filterind from the received signal the echo and 
crosstalk in accordai ice with the plurality of filter coefficients 
generated by said adaptive correlating means. 



from the previous time p^ 
weighing factor. 




71 . A method according to Claim 70, wherein the corresponding coefficients 



iod are weighted by the first predetermined 
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72. A method according to Claim 70, wherein the product of the signal 
received by the receiver during the current period and the signal 
transmitted by the transmitter delayed/by the predetermined time are 
weighted by a second predetermineq weighing factor. 



73. A method according to Claim\0, \^erein said generating step comprises 
the steps of: 

a) delaying the transmitted signal; 

b) multiplying the received signal during the current period with the 
delayed signal from sterna); 

c) multiplying an output of |step (b) by the first predetermined 
weighting factor; 

d) adding an output of stdp (c) to an output of step (f); 

e) delaying an output of step (d); and 

f) third multiplying means for multiplying an output of step (e) by 
second predetermineca weighting factor. 



74. A method according to Clai 
weighting factor is a quotien : 
divided by a variance of the 



73, wherein the first predetermined 
of the second predetermined weighting factor 
signal transmitted by the transmitter. 
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75. A method according to Claim 73, whe/ein the second predetermined 
weighting factor is an inverse of a ni/mber of a group of the signals 
transmitted by the transmitter. 



76. A method according to Claim /o, wherein said generating step comprises 
the steps of: 

a) delaying the transmittfed signal; 

b) shifting the received/signal during the current period in accordance 
with an output of step (a); 

c) shifting an output ^f step (b) in accordance with first predetermined 
weighting factor; 

d) adding an outpii of step (c) to an output of step (g) ; 

e) shifting an outbut of step (d) in accordance with the second 
predetermined weighting factor; 

f) adding the output of step(g) to an output of step (e); and 

g) delaying an ^utput of step (f). 
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